Experience with the use of banked autologous blood in five patients undergoing elective caesarian section showed that two patients developed painless uterine contractions during phlebotomy, and a third delivered an infant who developed severe respiratory distress. The other two patients had no complications and delivered healthy infants. Caution is needed before recommending the use of this technique in obstetric practice.
INTRODUCTION
Autologous blood transfusion is the collection, storage and reinfusion of a patient's own blood. Although an old and successful blood therapy procedure, autotransfusion fell into disuse with the establishment of donor blood banks, but has recently enjoyed a resurgence of popularity. In the Australian situation it presents advantages (Davis 1979) which include absence of immunization, transfusion reactions, infection (particularly hepatitis B), short shelf life and a greater safety from clerical error. The present author's experience working in a 240 bed regional base hospital in Australia supports the use of banked autologous blood for elective surgery of the spine, hip replacement, hysterectomy, thoracotomy, thyroidectomy, major plastic procedures and a wide range of other operations for which homologous donor blood is generally made available. In the United States the problems of shortage of donor blood, its cost, and concern about hepatitis B has stimulated a number of hospitals, including the Mayo Clinic, to recommend the use of autologous blood (Brzica 1976) . MiIles (1969) reported the use of banked autologous blood in 21 patients undergoing elective caesarian section and recommended the procedure. However, experience with five patients scheduled for elective caesarian section suggests the need for caution in seeking ~he benefits of autologous blood transfusion in this group of patients.
Management of Pregnant Autologous Blood Donors
All five patients had a Red Cross blood donor history and an anaesthetic history taken. Each patient was weighed, her haemoglobin checked and blood pressure and pulse measured before and after phlebotomy. Each had a general medical examination and the following additional blood tests were performed. 1. Grouping for ABO, Rh and Kell. 2. Screening for hepatitis B and syphilis. 3. Screening for irregular erythrocyte antibodies. A cardiotocograph was used to monitor mother and foetus throughout phlebotomy and for 15 minutes afterwards. On each occasion the mother was postured in the left lateral position. Prior to phlebotomy all patients were prescribed ferrous sulphate tablets.
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Standard Red Cross phlebotomy techniques were used to collect 350-450 ml of blood. A newly designed phlebotomy collection pack* ( Figure 1 ) with a male connection rather than an attached needle was employed. This connects to a standard intravenous cannula and allows the same venepuncture to be used for infusion as well as phlebotomy. 
Autologous Blood Label
The safety of the Whyalla Hospital autologous blood programme is based on standard Red Cross blood labelling and patient identification in addition to having the patient sign the label on his own pack of blood and an identical second label in his case notes. A polaroid photograph of the donor-recipient is taken at the time of phlebotomy and securely attached to the unit of blood (Miya 1971) .
Case Histories

Case 1
A 22-year-old woman, weighing 86 kg had 400 ml of blood taken nine days before the planned date of her second lower segment caesarian section which was indicated for cephalopelvic disproportion. Her operation was performed under epidural anaesthesia, blood loss was estimated at 600 ml, and she was transfused with crystalloids only.
The woman's haemoglobin level was 131 g/l on the day of donation, 123 g/l just before operation and 129 g/148 hours postoperatively.
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During phlebotomy and for 20 minutes afterwards, as shown by the cardiotocograph monitor, the foetal heart rate remained stable around 150 and no uterine activity occurred. The mother's blood pressure and pulse remained constant throughout the monitoring period. Following caesarian section the baby had an Apgar of five at one minute and 10 at five minutes; it weighed 3850 g and presented no problems in management.
The mother's postoperative course was uneventful and the unit of blood taken was incorporated in the stock of the blood bank. Overall, this first case of the use of banked autologous blood transfusion for elective caesarian section was satisfactory and encouraged a continuation of the trial.
Case 2
A woman aged 20 years, weighing 107 kg, underwent her third elective lower segment caesarian section for cephalopelvic disproportion. General anaesthesia was used for her operation which was carried out eight days after phlebotomy of 450 ml of blood. At operation she lost about one litre of blood but had no blood reinfused.
The mother's haemoglobin at phlebotomy had been 126 g/l; preoperatively it was 111 g/l and 48 hours post operatively it was 99 g/l. The somewhat lower maternal haemoglobin level in this second case was thought best manage~ by oral iron in the usual way and she receIved one tablet of ferrous sulphate daily both preoperatively and postoperatively.
The cardiotocograph during phlebotomy had shown no uterine activity and a foetal heart rate of 140-170 beats/min. Mother's blood pressure and pulse remained unaltered by blood loss. The baby weighed 3030 g at birth, had an Apgar of eight at one minute and 10 at five minutes and presented no problems in management.
Apart from a mild pyrexia on the first postoperative day, the mother had an uneventful stay in hospital. Her unit of blood was added to the stock of 1:he blood bank.
Case 3
A 20-year-old primipara, weighing 82 kg and who had a small pelvis, was booked for elective caesarian section because of persisting breech presentation. During pregnancy she suffered some mild toxaemia which was treated by simple bed rest. The expected date of her delivery had been misjudged and she went into labour one day after phlebotomy of 400 ml. Estimate of blood loss at operation, which was performed under epidural anaesthesia, was 1500 ml and she was infused wi~h crystalloid, dextran 70 (Macrodex) and 400 ml of autologous blood.
Prior to phlebotomy the patient's haemoglobin was 114 g/l and it was 105 g/l at the time of induction of anaesthesia. Postoperatively, at 48 hours the haemoglobin level was 98 g/l and at 96 hours it was 101 g/l. Following phlebotomy the patient received one tablet of ferrous sulphate each morning.
At the time of her phlebotomy, the cardiotocograph had shown some uterine contractions unaccompanied by pain. Foetal movements took place and the foetal heart rate ranged between 140-180 beats/min. The mother's blood pressure was 120/80 mmHg before phlebotomy and 110/70 mmHg after phlebotomy but her pulse remained stable at 80 beats/min. The baby weighed 4470 g; had an Apgar of five at one minute, 10 at five minutes and presented no problems.
Case 4
A woman aged 32 years, weighing 74 kg, underwent her third lower segment caesarian section because of cephalopelvic disproportion. The proposed time of her caesarian section was preempted by the early onset of labour three days after phlebotomy and so she had an emergency operation under general anaesthesia. Blood loss at operation was estimated at 500 ml and she was reinfused with her own unit of blood at the time.
The woman's haemoglobin was 130 g/l at phlebotomy, 121 g/l at the time of induction of anaesthesia and 122 g/l 48 hours after operation. She was treated with one tablet of ferrous sulphate daily.
During phlebotomy the patient felt faint; ~hus only 400 ml of blood was collected and she was given an immediate infusion of 1000 ml of Hartmann's solution. The cardiotocograph was normal with foetal heart rate stable around 150 beats/min and no uterine activity observed. Maternal blood pressure was 120/ 90 mmHg before phlebotomy and 110/70 mmHg following phlebotomy and her pulse slowed during the period when she felt faint.
The baby weighed 3750 g, had an Apgar score of four at one minute and seven at five minutes, and developed respiratory distress several hours later. The baby's condition was sufficiently worrying to lead to the child's transfer to a neonatal intensive care unit in Adelaide. For three days ~he baby required controlled oxygen therapy but finally did well and was returned to Why all a without a definite diagnosis as to the aetiology of its respiratory distress.
Case 5
A 31-year-old woman, weighing 68 kg donated 350 ml of blood nine days prior to her elective lower segment caesarian section which was indicated for cephalopelvic disproportion. Her operation was performed under general anaesthesia, blood loss was estimated at 1600 ml and she was transfused with crystalloids, dextran 70 (Macrodex), autologous blood 350 ml and one unit of homologous blood.
The patient's haemoglobin prior to phlebotomy was 118 g/I, preoperatively it was 107 g/I and 48 hours postoperatively was 99 g/1. Following phlebotomy she continued her iron therapy which was one tablet of ferrous sulphate each morning. Postoperatively, the same iron therapy was prescribed.
During phlebotomy the patient felt faint and became hypotensive after 350 ml of blood had been collected. The phlebotomy was ceased and Hartmann's solution 1000 ml infused. At this time the cardiotocograph recorded two episodes of foetal bradycardia and also a painless uterine contraction. The mother's blood pressure was I 10/80 mmHg before phlebotomy, about 70 mmHg systolic when she felt faint and 110/ 70 mmHg after the infusion of Hartmann's solution. The foetal heart rate soon rose to 140 beats per minute as shown by the cardiotocograph tracer (Figure 2 ). The baby weighed 2970 g, had an Apgar of six at one minute and 10 at five minutes and progressed well. young, fit, and at risk of immunization from homologous blood transfusion. In addition, they generally have a physiological increase in blood volume due to pregnancy. Most obstetricians and anaesthetists agree that two units of compatible blood should always be available in cases of caesarian section, because of the unpredictability of loss (Wylie 1972) .
DISCUSSION
Since two units of blood are generally always held in reserve for caesarian section, it could be argued that one unit of banked autologous blood is insufficient. At the time of phlebotomy, serum is collected and saved, so that if massive bleeding did occur, homologous blood could quickly be crossmatched. It is recommended that only a single unit of autologous blood be collected from pregnant patients, or, using the present iron therapy regime, the mother may become anaemic. Two units of suitable blood should always be available for patients in small hospitals with minimal stocks of stored blood.
The use of banked autologous blood for caesarian section was reported by Milles ( 1969) . He recorded a series of 21 patients, all of whom had a single unit of blood taken between three to 11 days before operation. A spontaneous vaginal delivery occurred in one patient eight hours after phlebotomy. Another Anaesthesia and Intensive Care, Vol. VII, No. 4, November, 1979 patient felt faint during phlebotomy and only 350 ml was collected. No other problems were documented and mothers and babies all did well. Mothers all received their blood back except for three who received no blood at all. One mother required an additional unit of homologous blood as well as her autologous blood.
On the basis of the small series of five cases recorded above the following conclusions are presented: 1. Close liaison with the patient's obstetrician is essential. If the likely delivery date cannot be predicted with a high degree of confidence the procedure should not be undertaken. 2. All mo1'hers should be carefully monitored throughout phlebotomy and afterwards for 15 minutes using the cardiotocograph. If uterine activity occurs, even if painless, the taking of blood may be contraindicated because labour may be imminent. Maternal hypotension needs to be treated immediately or foetal distress may result.
3. There may well be a place for banked autologous blood transfusion techniques in elective caesarian section, especially in patients with rare blood groups, patients with crossmatching problems, isolated patients and patients with particular religious beliefs, but this place has still to be determined.
